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suppose that the tube in Fig. 29 starts from unit area on a con-
ducting surface at q. Then the charge at q is o% Let the tube
be prolonged within the conductor and be made to end at S*.
Then I2 = 0, since there is no field within the conductor. Then
IjSj = 47rcr. If Sj_ is close to the surface, by the last proposition
it is parallel to the surface, and also has unit area, and therefore

Representation of intensity by the number of Hues of

force through unit area perpendicular to the lines. Along

a tube of force intensity X cross-section is everywhere constant if
there is no charge within the tube. Draw a cross-section B! where
the intensity is Ix, and imagine that through each unit area at S19 \
lines of force pass along the tube. There will be in all IjSj lines
in the tube. Let S3 be a section further on where the intensity is
I2. All the I1S1 lines pass through S2, and the number through

unit area of it will be' -M^ =   ^"--.....= I2, or will be equal to the

intensity at Sr Hence if we draw lines of force from any surface at
the rate of I lines per unit area (the area being perpendicular to the
intensity I), the number passing through unit area at any point in
their course (the area being perpendicular to the lines) will be equal
to the intensity at that area.

If the area of the surface from which we draw the lines is S,

the total number through it, f MS, is termed the flux of force

through S. The magnitude of the intensity, as well as its direc-
tion, is therefore indicated by the lines of force when drawn on
this scale. Where they are closer together the field is stronger;
where they open out the field is weaker.

Number of lines of force starting from unit quantity.
If a charge q is at a point, the intensity over the surface of a sphere
radius r drawn with the point as centre is y/r2. We must then allow

fl/r8 lines per unit area, or 4irr2-^ = 4-jrq in all    That is, from

T^

quantity q^ 4wq lines start* and from unit quantity 4<7r lines
start.

If a tube of force contains a charge q at any point the flux of
force, as we have seen, changes by 4x^5 that is, the charge q adds
its lines to those already going along the tube.

The normal component of the intensity "N at any sur-
face is equal to the number of lines of force passing
through unit area of the surface. Let AB* Fig. 81* repre-
sent an element a of the surface, and let I, the intensity, make
an angle & with the normal to AB. Let AC represent the projec-
tion of AB perpendicular to I. Then AC = a cos 0. The number
of lines through AC = la cos 9 = I cos 0a. = No. But the same
number of lines pass through. AC and AB. Hence the BunAer
" i unit -area of AB' is N, '                                                           so. being;
